Identification of a neuropeptide precursor protein that gives rise to a "cocktail" of peptides that bind Cu(II) and generate metal-linked dimers.
Neuropeptides with an Amino Terminal Cu(II), Ni(II) Binding (ATCUN) motif (H2N-xxH) bind Cu(II)/Ni(II) ions. Here we report the novel discovery of a neuropeptide precursor that gives rise to a "cocktail" of peptides that bind Cu(II)/Ni(II) and form ternary complexes--the L-type SALMFamide precursor in the starfish Asterias rubens. Echinoderm transcriptome sequence data were analysed to identify transcripts encoding precursors of SALMFamide-type neuropeptides. The sequence of the L-type SALMFamide precursor in the starfish Asterias rubens was confirmed by cDNA sequencing and peptides derived from this precursor (e.g. AYHSALPF-NH2, GYHSGLPF-NH2 and LHSALPF-NH2) were synthesized. The ability of these peptides to bind metals was investigated using UV/Vis, NMR, circular dichroism and EPR spectroscopy. AYHSALPF-NH2 and GYHSGLPF-NH2 bind Cu(II) and Ni(II) and generate metal-linked dimers to form ternary complexes with LHSALPF-NH2. Investigation of the evolutionary history of the histidine residue that confers these properties revealed that it can be traced to the common ancestor of echinoderms, which is estimated to have lived ~500 million years ago. However, L-type precursors comprising multiple SALMFamides with the histidine residue forming an ATCUN motif appears to be a feature that has evolved uniquely in starfish (Asteroidea). The discovery of a SALMFamide-type neuropeptide precursor protein that gives rise to a "cocktail" of peptides that bind metal ions and generate metal-linked dimers provides a new insight on ATCUN motif-containing neuropeptides. This property of L-type SALMFamides in the Asteroidea may be associated with a role in regulation of the unusual extra-oral feeding behaviour of starfish.